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lit 3 7] 




[0 0 6 0] 

$fci% 3 - Any;ft7xVi^-7^tnt^f^3-y KfcfiUH 1 0 
((1) J. Org. Chem. 1997, 62, 7128, (2) J. Flu 
o r i n e C h em. 1985, 2 7, 291) jffiv*t\ 2 {iO&a£^n^;"ffcL 2 
£#&o (J. Org. Chem. 1968, 33, 2902) — 3 , 4 - 

•>Vn n f 1 7 x ^ t 2 SiO a^t y ;w 7^ y f A /n 5 F^ffl?t3 Wo # 
(Tetrahedronl982, 38, 22, 3347) »v>t\ 2 , 3 ftO 
ttl*^ny>ftL4«:ft4o ((1) Bull. Chem. Soc. Jpn. 

, 1991, 64, 2 5 6 6, (2) Chem. Mater. 1994, 6, 401) 2 

*5 &K4©«3tfcra«fc:^n^WfcL6«:&So ##:« ( (1) J. Am 

. Chem. Soc, 1995, 117, 233, (2) Chem. Mater. 19 
9 4, 6, 4 0 1 ) ^Cl, 4-7xai/>t*/;*'ny^i>^tt-eoif#:t^ffl$^ 
Z>z\b -c*5£W<d n &'&it&m (IV- 12) WftbtLZo ttz, 6K2—f-*7*>tf 

n>mfc*v>ii-e<«s#£fWB$-£7 *ntz&, *jwy>fc8*mx, 2, 5-?-* 

7x>y*'D & Wi^OffiS#£f£ffl £ t mWOir &'&1k&<&0 (IV- 

8) rt s #<b*L& 0 2©^^^5>f K#ilil04^fflS*4itt?9*#fe 

2, 5-f t7x^^fn>S^,5v>ttfoii^M$tl O^o 

zt-m&m<Dx#&it&m (vi -7) wb^^o dt'ffiv^^SfiLvvNny 
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[0 0 6 1 ] 

^Hr^-tWl 2 > Br 2 , CI2, ICU BF 3 > PF 5 , H 2 S0 4 > FeCl 
3 x TCNQ (fF7y7^;^^) % Kt-ttOL i > K, Na, Eu, IMS® 

, 7s\£>a-y^ mm^-Vfe, Z?V->Wfflfe. ^ODt-)^'^ vf^na 
>??Y&, n ^^vx7^, LB^X'fMtl.;H J -e^o 4fc 

[0 0 6 2] 

«lh7^^^i»*4o 2|c|6W<o*#*fr*a*«h9>y^^ofl|ji(±. 7u-t-l, 
* * jtr-ffl i tz * 9 if~m<r>mii K *J v> t *n»T?* & -fU-i--MZ —W El 

©±t*«###Jl 5 6*LTfLt«K««ffl|5 7 £@B® LT * * 4 * . 

[0 0 6 3] 

^m-em^zr- hmmmi*&i'®ifctezti%^-t) s s i o 2 . sin, a i 2 o 3 > 

T a 2 O 5 t$<Oteffltft^ #V * 3 K, # y y * U n - h »; ;v, ^J7b77^tnxf 
#y fcr-/wy;i/=i-;K ^'Jtfx;V7x/-;v, ^'Jif v>f V7?v-K *° 
y y^fcfcf-U f >f </) tSttftis i 1»n 7* >; y K*f3R-*fflv>*ifc**-e§S 
o ttz, iit?>(Otftt2g£l±«i§^TMv^ii:it?i > flHtlffifcitf -5 gift"? 

tm^S Lv^ 0 
[0 0 6 4] 

y;i^, kf-;v^ N xxf^l, 'f 5 K|, «7V?>-^ yT^I, v>y-^-^^^co 
[0 0 6 5] 

KR3fe»i«*l.3flrV»3&* % A U Cu, Ti, Au, Pt, Ag, Crf^ilM, 

#'J5"J3^ y'Jt-fK, ITO (Indium Tin Oxide) , Sn0 2 | 

<oas«#»fc#arc**3^ A^K-7 , §^'fjt?';-/>, #'j7*fv>, #yy- 

[0 0 6 6] 
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10 0 6 7] 

[»#U l ] 
[0 0 6 8] 

M^b^ (iv-36) <omt 

(1) 3, 4-yrf-A"f-*7i>0«j| 

3, 4-/7otft7x> ( 5 0 mm o 1) k [l, 3-tfX (y'7i-)l'7t^7 
-fu^y} v*^nn-y^-;v (II) (0. 3mmo 1) , ^v^^;u^--f ;u 
10 0ml ^Ii:7f)^^^/7i7n< K (1 4 Ommo 1 ) ^OtTtiTL 

h^7*7-f-S.OT@lcJ: «9»$iLilft^ (3 2mmol) W64% 

(2) 2, 5-vyn^e-3, 4-yVf ;Vf t7x>^i| 

3 , 4 - V"f*fr+*"7 x.y (3 Ommo 1 ) k%.WftgL2 5 m I > ^nn^^lO 
m 1 WS^tClf (6 7mmo 1) ^IjtT'iTLfcO^, -to* 4 2 l*HWB?U3feo 

L B ( 2 7 mm o 1 ) £#fc 0 W 9 0 % 

(3) 3 -/*-y)V*n7^)U^*7*><Dm& 

m& (0. 1 6mmo 1 ) k N, N-^f*7tW75 K6 0m 1 O K 3 - 
3- Kft7x> (5 Ommo 1 ) y u -f*f-ilr 3 - *J K (6 Ommo 1 ) £ 

inx., ftfi^T, i 3 ox;t-2 4b#p b i»l£ 0 ki&^t^, ^Ltw^ii 

->7A ^wi^mLtzo mmz^^Ltzfe, ^hntzm^m^m^Kx ^mmL 

S (3 1 mm o 1 ) £#/c 0 6 2 % 

(4) 2 - yn^-4-A-7Jl'iD7 , f;i/ft7x>(7)Slil 

3 -^■-7JVtD7'f;vft7x> (3 Ommo 1 ) tN-7n^^-»^U' (3 
3mmo 1 ) , ?nn*W 25ml, 5m 1 5 Lfco K 

fcMfc J: «9 i»« L i fi&* ( 2 6 mm o 1 ) W 8 7 % 

(5) 3' , 4' -vy^-fr- 4 , 4' » -^-7*tn^fjl/- [2,2' ; 5' , 
2' ' ] *-^*-7^>OM7t 

zMS-'K g|vxf;vx-f)H^nyWl. Og^JtJDx., -€-*U:i 2 -7n*- 4 
-^•-7^tnWft7x^ (2 5mmol) ^iyif^x-f^2 0ml?)fl 

-/H*»*#/So 7 fx/T-fe h 2, 5-^7 , n^-3, 4 -> f :7*?-;^?- 

;t-•7i>' (1 Ommo 1) t [1, 3-fcfJ* (y*7i-^7*^7^7) 7^n-t>] v 
?Dn;<7yW (5 0mg) , eyWx-fiH0 0ml»IMlMIL 

yxf^i-f^iiBLfc, «m?is^7X-e^L7tmx flim^^^v^AS-snx.^L 

% ( 7 . 2 mm o 1 ) fcftfco Jfc^S 7 2 % 

(6) 5, 5' * , 4' -77^-4, 4' ' -z?si-y JU4rV7~9- 
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)\>- [2, 2' ; 5' , 2' ' ] ^-ft7xV©|}j| 

3' , 4' 4' ' -vV^-7;V^n-/f-;U- [2,2' ; 5' , 2* 

' ] ?-ft7i> (5mmo 1 ) t N-7o^ * v > J 5, K ( 1 2mmo 1 ) , * n 
n*;^ 15mU»115ml O &^7&T- 5 Ltz 0 KfoifcTfe. T^jfJOx. 

(4. 2omo 1) <H*8 4% 

( 7 ) mK^m ( i v - 3 6 ) 

5, 5' ' , 4' -y/f^-4, 4' ' -*J/*—7 )l>*v7?-)\s- 

[2, 2' ; 5' , 2' ' ] ^-ft7xy (2. Ommo 1) t 2 , 5-ft7i>y 
#n>R (2. Ommo 1) % ^>"tf>l 0 m 1 WT, xhv^X ( 

h V 7*=.fr*7>7 -r >) sUWA (0. 0 4mmo I) M'2N^th'j7iM 
13m 1 fctnx., 2 4H*W»SltL;fco R(S»T«, #407-b h 
#£o litftCi QttHfrfeQigU Emm-Z&ZWmtt&M (IV-3 6) £t#fc 0 JR 
2$U 5%&bfrtimmi\:&M (IV-3 6) WiliGP C8N£ (^u*^A»|) 
tCJ:^Mn:2 3, 4 0 0, Mw: 3 2, 8 0 0t^ofc o 
[HifiMH 2 ] 
[0 0 6 9] 

fl^fls-fr* (i v - l o) 

(1) 3' ' , 4' ' -y-7*^;V-3' , 4' ' ' -^-7^tn7f)l/- [2, 2' 

; 5' , 2' ' ; 5' ' , 2' ' * ; 5' * ' , 2* ' ' ' ] ^-f >^ft7x>oi^| 

5, 5' ' -yVnt-3' , 4' -yVf-^-4, 4' ' - '7A-7^tn7 , f^- 
[2, 2' ; 5' , 2* ' ] ?-^*7^> (2mmo 1) t 2-f t7x>/fn>g| ( 
4mmo 1 ) , ^y^y 1 Om 1 0?!£-$UiMIS#H^T\ rh?^x (b'J7x-W 
*7 -f » ^7v'7A (0. 0 4mmo 1 ) 2 NMt b V 7A«3 m 1 fcjHl*. 
> 2 4l$BI»«Lfco KJfcfcTflk 7jt£fln;L*nn*;i/A-?»£BL/Co «HH*S:*T?jSfei^ 

A?07h^77-f-i:j; <9»^LB6<J% (1. 6mmo 1) £#*r 0 W8 0% 

(2) 5, 5' ' ' ' ->7n^- 3 ' ' , 4' ' -y7f^-3' , 4' ' ' -vV^- 
7**B7f*- [2, 2* 15' , 2' 1 |5» ' , 2* " ; 5' » ' , 2" " 

3' * , 4' ' -v7f-;v-3' , 4' ' ' - v r ^-7;l':*n-7^-;l'- [2, 2' ; 5 
2'' ; 5' ' , 2''' ; 5' ' ' , 2' ' ' ' 1 ? J y??-*? *.y (1 . 5m 
mo 1 ) fcN-7n^^Vy'fU* (3. 5mmo 1 ) , ^nn*wi5ml, gfc^ 

L/io #iE*«*Lfc«, nhfitzm^m^mm^a^mm^mmm a. 2mmo i 

) JR*8 0% 

( 3 ) M^b^-t/ ( i v - 1 o ) omat 

5, 5' ' ' ' -77D^-3' ' , 4' ' , 4' * ' -i?/*—7JU 

*n7*f*- [2, 2' ;5', 2' ' ; 5' ' , 2''' ; 5' » ' , 2' » ' ' ] ? 
>fy^ft7xy (1. 0 mm o 1 ) t 1 , 4 -7x-l/>t^;Kn>t ( 1 . 0 mm o 
1) „ ^y-H > 8 m 1 Ol^$t:Iff |^T, ff7^ (>'j7x-;v*^7>f /) 
/^•77A (0. 0 2mmo 1) RO f 2N^Blt > 'J 7A*»»3m 1 tlDit, 2 4B#P^ 

mmvtzo rjs»t«, ^s^r-fe h y^csr, m.^^ntz 0 nttmtz x n mm* 

feOj&U 3 ZmTFitte® (IV-10) t$3 4 %# <b tLT^^ffc^ 

% (I V - 1 0) O^FittGPCiWJg (^nn*;VAii) KJ: OMn : 2 2, 100 
, Mw : 3 3 , 4 0 O-C&ofco 
[HlfiW 3 ] 
[0 0 7 0] 
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mm 2004-018357 



: 20/ 



mmt&M (V I - 1 4) (DWklk 

(1) 3, 4-v?7'y;vft7x>(7)M 

3, 4-^a^ft7x> (5 0mmo 1) b [1, 3 - If* (y'7x^7^7 
-fy") fn/r/] y^nn^«y>)-;i/ (I I) (0. 3mmo 1) „ ^y'xf;vx-f;V 
10 0ml <W&&m'ri')l'-?y°*i"y&7'u 5 K (14 Ommo 1 ) £ 0 rT^ST L 

nvl>777-f-iM:^«SLIW» (3 8mmo 1) £#£ 0 «7 6% 

(2) 2, 5 -v"7*n^- 3 , 4-^f'>;>ft7x>Og^ 

3, 4 - yfy*ft7x> (3 Ommo 1 ) t^/m.2 5 ml, y^nn^ ^10 
m 1 OrS^i&KjLfif (6 7mmo 1) ^ifitiTL/;<Ot), ^<75 £ £ 2 B#^» 

LgW (2 5mmo 1) *'&tz 0 JRSp 8 3 % 

(3) 3-^-7;l/tOt^f^ft7x^(7)|j| 

tillS- (0. 1 6mmo 1 ) tN, N- V * * ;VA T < K6 0 m 1 OZl£-?&^3- 

3-Ffi7x> (5 Ommo 1 ) lU f /'?-7;Vtnt^f ^3-^ K (6 Ommo 1 ) 

i, 3N^m^iDx.^^^>T-jfiWL^o wmm^^^-^m^ > fA«L/:t, fit 

L i WW (30mmo 1) £#fc 0 6 0 % 

(4) 2 -7nt- 4 -^°-7;Vtnt^f JVft7x>(Dti| 

3 -A-7^tnt7Wt7x/' (3 Ommo 1 ) tN-7D^^y>/f 5 K ( 
3 3 mmo I ) , ?nn*W 2 5ml, Si2 5 m 1 ^tS^S-^iSt? 5 fr&W Ltz c 
RJSi&T^ *^Dx.^nn*;VAf»tlJLfco fflffiffc& 1 0 U * AtK*#$u 

m*m&K.t. nrnwiLgmm (2 4 mmo 1 ) t$8o% 

(5) 2-7*n^-3, 4 -yf->;v- 4 ' 7 fr* n ^ 2 , 2' -tTf-* 

ftft^xf^i-f^Cv^^V^A 1 . Og&in*:, -?"tLH 2 -7*n^- 4 
-/•v'-^^n^^v^pj-^i > (lOmmol) ^SyWx-f;V2 0mlO 
S^«*iTLfc, jSTi, R»yxf^x-r*t 8 Om 1 jJDx. 1 P*IW*atU y'V - 

^:t7^> (1 Ommo 1) il [1, 3 - tf* (y7xx^7*^7^/) 7xDt>] 
v*^ nn^v^ A (5 0mg) , tiv'xf ^x-f ;H 0 0ml ©I^KftCil 

iyx^x-f^iajtfc, mmm*frx~fo&Ltz^ mm^r^is^&ttoxMm 

mm ( 5 . 4 mm o 1 ) *#fc„ JRsfS 5 4 % 

(6) 3' , 4* , 3' ' ' , 4' ' ' -f f7fy;V-4, 4' ' ' ' 
nrj-^fl/- [2,2' ; 5' , 2' ' ; 5' ' , 2' ' ' ;5 , '*,2 , *' , ;i* 

2--7*n^E-3, 4-yfy;V-4' n :* ^ 2 , 2' -tf^7x. 

> (5. Ommo 1) t 2 , 5 -*f-*~7 x. > s Jt$U yW. (2. 5mmo 1) , *<>*Z > 1 
OmlWSCilfi^T, r>7^X (f'J7x;;wt7,7ry) (0 
. 0 8 mmo 1 ) RXf2 NUm* V V ?&frmWL6m 1 Srtrax., 2 4 fl*m«*Lfco KJE 

»)«»titt» (4. 1 mmo 1 ) W8 2 % 

(7) 5, 5' ' ' ' -77n^-3' , 4' , 3' ' ' , 4' > ' -rf7fy;v-4 

tBIE# 2005-3017624 
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, 4» • » » 7 ;i/*n:*-*?-/l/- [2, 2' ; 5' , 2'' ; 5' ' , 2''' 

; 5* ' ' , 2' * ' ' ] iH-s^f-*? 3.v<DWk 
3' , 4', 3''', 4' * ' -x h 7W-4, 4' ' * ' )\>*u* 
[2, 2' ; 5' , 2'' ; 5' ' , 2''' ; 5' * * , 2 % * * * ~\ 9 4> 
^f*7x> (l . 5mmo 1 ) tN-rn^*^ ->>-f 5 K (3. 5mmo 1 ) > 
n*;VA l5mKStl5ml 5 Ltz a EJ&&T&> &*1)UZ- 

Ift* (0. 8mmol) *f/;,tt$5 3% 

( 8 ) wftfl&m (v i - 1 4 ) <Dmik 

5, 5* ' ' ' , 4', 3' * ' , 4''' -fl<7fy;V-4, 4 

• • • » ->v^7)Ptnt?f)V- [2, 2' ;5', 2'' ; 5' ' , 2''' ;5 
' ' ' , 2' ' * ' ] H^7f^7i> (0. 5mmo 1) fc2, 5-ft7i^y* 
v>m (0. 5mmo 1) , ^>^f > 5 m 1 *>»£-Tfc£jfc*#BMCT\ (by 
7xxHX7 0) v "7 A (0. 0 2mmol) &t>* 2 Nj^$^ h V 9 ATfagifc 2 
m 1 £Un;U 2 4«FW®S!EL7to RJSttTlfe* #-fiOT-te h ffi&JSWfcfcfc 

0 Sifetefc «£■)»««:** "JiSU (VI- 14) J»4 
4 %#<b*i£0!l^fl;&tf (VI-14) O^f-itt GPCiHJjg (^dd*^A»1) KJ: 
►)Mn : 4 3, 1 0 0, Mw: 5 5, 1 0 0t^of; o 

[*tt*l4] 
[0 0 7 1 ] 

EI 6 li$^©iMt:fflv>fcl#MM h 7>yX * *m-?mmm&MX~$>Z> 0 
V- hmme l fc LtnlC^K-^jityVnyM, hitfilMI 6 2 t LT S i 
0 2 , V-^m^6 SfcJitfHW >m^6 4 t Lti, «^S#Jf 6 5 Lt»J 
lfl^L^ft^ (IV-3 6) *Jflv>fc 0 J»T fc^i",, 
[0 0 7 2] 

y'j3>St±MMSi 0 2 (3 0 0 nm) tfjSUo ^±[:'J7 ht7g 
KJ: fl-f-ir^/WgS 0/<m, f^*^K5 OmmO^nA (5 nm) (1 0 0 nm) 

y-^Kl/^yMI^IL/;o ^<D±\zm^t^m (IV-3 6) o^nn^Ai 
ifc(0. Olg/ml) fcXfcfyn- hftfcJ: DifrftLfclfe, 1 2 0 "Ct? 1 2 ^IBK^ft L 
. 6 5 Sr^jRUfco ^-MIs K W >m^> y-^M<O#m*tw0. 

1 mm ^ <DM^^- X h f@BHL, M%-%J&Mmm V ? *m**ftm Lfc 0 

[0 0 7 3] 

^Cjz^- h®J±£ 0 V~- 5 0 V, K W >SMF4<^mJ±0 V 5 0 Vt© 

d = 0tnfft4iti:J:»)(MltffV t h£*#>. MfcS; (i) ^e^HiJK^ ^gttlL 
tz 0 

M = I &/ I (W/2 L) C i (Vg-V t h) 2 | (i) 
(5£f// ttSftflr* I dii KW >mm (A) , W»±*-**/HB (cm) , L»±f-**A' 
ft (cm) . C i \>mm<D%.®mfe$>tz*)(D&m. (F/cm 2 ) „ Vglir-h 

mjE (v) , vt h\mmmi± (v) ) 

«se) t^*-hmj±-5ov, v-*- kw y%mm- 5 0 vot kw ymss ( 

^E&^ 1. 2X10" 1 cm 2 /V s 

*y*y*k 1 . 8 x 1 0 6 

:«JfftWiit>, Sire 3 ^-flWMLfct, TOoSl^fc^rofctf*, 

[0 0 7 4] 

CtettW 1 ) 

ffiSE#2 005-3017624 
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*IIWO > r*^'fk^'C**^'fb'&^^b^ (IV- 3 6) fcJfc«-t-*»tTIBtw 

^i-jfcut^k^w (a) zmmLtio 

[0 0 7 5] 
Mb 3 8] 




(A) 



[0 0 7 6] 
[0 0 7 7] 

5, 5' ' ->Vnt-3' , 4' -->'7 s f-;V-4, 4' ' ->>'A-7^tn^- 
[2, 2' ; 5' , 2' ' ] 9—f-*7*> (2mmo l) 2 , 2' -yft7x>'- 
5, 5' -v**n>& (2mmo l) , ^>-lf>l 0ml 0«£*Tfcfc£3!l#ffl*CT\ x 
( h 'J7x-;wt^7^ ^7y-)A (0. 0 4 mm o l ) RV t 2 NjptMT" h 
U ^A7jcv«3m l fciJDx.* 2 4 H#ffl«ifcLfco 5U£#*-7$L ^-fiOT-fe h 

it^b^ (a) *fttz 0 nitrnzz t)ffiWkzm*)ML, ca> 

**#fco l$3 1 %nhtLtzitmt^m (A) ©5fr?-*WtGPC«!l£ (?na*w§S 
) tCi «)Mn : 1 9, 300, Mw : 3 1 , 8 0 0"C*ofc, 
[0 0 7 8] 

•^^^M^J4-C^fflL/c^'fb^ (IV- 3 6) iJfcJfctStfb^ (A) 4rffiffi 

8. 2X10" 3 cmWs 

7. 4 x 1 0 3 

mmm 5 1 

[0 0 7 9] 

Mi6 1 fc LtnlCH K-y-gtL^v'J 3 >3fcBu h&ifgJl 6 2 fc fC*°'J 
e^;V7xy-;K y-XH6 3 is X tfKW >mU 6 4 t LT^, tlfifti6 5 

t Lxnmm2-cm^Ltzm^t^ (iv-io) zm^tz 0 &TKW&&n*m-+o 

[0 0 8 0] 

*>y 3 >g£^_tfc:#ij e-^7x;-^2-7*n/V-« (0. lg/ml) * 
Xfc: >3- fftCi *>ifrflrU 1 5 0lC-?6BH8tt*L**- h^H^^L^o -e<^± 
Ci(5 0nm) £*£^«FU ft^fi5 0^m, f t*/Hll 0mm©V-XKl/ 
'f^Hlt^lL^o -e<£>±K#)J^ffc^ (IV-10) O^nn^AM (0. 0 
lg/ml) £XI? >a- hfefcJ: DttL/;f, 1 2 OtT-l 

#16 5MLfc B -f-Mi> Kl/^f^Il, 7-^lI©#lii:0. 1 mm j> CO 
[0 0 8 1] 

mmm 8. 2 x 1 o~ 2 c m 2 /v & 

*>*7it 5 . 2 X 1 0 5 

{±10 ofco 
[0 0 8 2] 

(ifcttW 2 ) 

* (iv-io) tjt^-r^^^Tie 

ffifiE# 2005-3017624 
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KTH-t&mk&m (b) «r«j6Lfco 

[0 0 8 3] 
Hb3 9] 




[0 0 8 4] 
[0 0 8 5] 

5, 5' ' ' ' -yVn^-3' ' , 4' ' -yrf^-S' , 4' ' * - ->V-?- 7 ;v 
tnw- [2, 2' ;5', 2'' ; 5' ' , 2' ' ' ; 5' ' ' , 2' ' ' ' ] * 
^^ft7i^ (1. Ommo 1) tA, 4' -lf7x^;nfx*"n>t (l. 0mm 
ol) , ^>^f> 8 m 1 om&t&fc£%W^m%T. Th?*X (h>j7x-^X7^ 
)^7v^ (0. 0 2mmo 1) M2NMt b V-7A^3m 1 ^x, 2 4B| 
WSiLfco R(&»T«, ^<^T-b b «L£jft»*ftrt:o HifcffifcJ: 

fcifclJigU gfi^-e^SJt^t^ (B) JR*2 9%#ib*LfcJfc|Mt<frlto (B 

) WittGP Cilia (?on*;vA||) fc-t OMn : 2 1, 3 0 0 , Mw : 3 0 , 
0 0 0 X'%><Dtz Q 
[0 0 8 6] 

^KHifefli 5 -ettffl Lfctta^ffe-ft* ( I v - l o ) ottfc G fcjfctt-ffrfr* (B) 

1 . 5 X 1 0" 3 cm 2 /V s 
*>j-y}£ 3 . 7 X 1 0 3 

[gfflffli 6 ] 

[0 0 8 7] 

lf-^7xy-;v, 3SiO t KV'f ^117 4 i: Lt^, 7 5 

Lx$mw3x-mm.Ltzwm<k&w (vi-h) zm^tzo MT^mm^mzm-to 

[0 0 8 8] 

i/>J a^lfeKLhH* 1 ; tT -iV7x/-^2 -7*n^y-;M#i£ (o. lg/ml) * 

K«^ft^ft (VI-14) O^nn*M}|»(0. Olg/ml) *X fcf> n- hft 
KJ: DifcflfL;fc&, 1 2 Otfl 2fl#ratfc*U 6 5*5&&Lfco %(D±.\Z 

& (5 0 nm) f t^>^l5 f-**;HBl OmmOV-^ KW 

>mWM*¥?M'LtZo Y- hMM, KWVlt, V-^tfiO#SffiC0. 1 mm 5$ <7) 

[0 0 8 9] 

mmm4 tmm<r>-jj&X'mwim*mfeLtzo jaT^^i-o 

1 . 4 X 1 0~ 1 c m 2 /V s 
* >*7it 2 . 4 X 1 0 6 

[0 0 9 0] 

(Jfcttfl 3 ) 

*S&lB<3,r#«ft^i&^*a^ft^ (vi-14) fcJfclM-sfcfcTIBfc^tMMb 

mfiE# 2005-3017624 
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&m (C) **jttfc. 
[0 0 9 1 ] 
[flS4 0] 




(C) 



[0 0 9 2] 
[0 0 9 3] 

5, 5' * ' ' , 4', 3''', 4''' -f f7fy)V-4, 4 

' » » * - J//*- 7***7 [2, 2' ; 5' , 2'' ; 5' ' , 2''' ; 5 

' ' ' , 2' * ' ' ] 9 «f y **f~*"7 (0. 5mmol) t2, 2' - ? ;f*7i> 
-5, 5' -y#n>» (0. 5mmo 1) , ^>^>5m 1 Cttf i^T, 

x h ( > 'J 7x-WA7^ >) y<?5>«>A (0. 0 2 mm o 1 ) &t>*2 Nltlft^ 

hU 7A7Mgifc2m 1 fcflU/U 2 4l$W«ifcLfco RJ&ifrTlfe, #l07-bh 

o W2 8%ft&ftfcJfc*Mfr£to (C) O^f-*f±GPCffl03fe (^on*M||) J; 
19 Mn : 3 5, 1 0 0^ Mw! 3 9, 1 0 0t*c/; o 
[0 0 9 4] 

xnznmm 6 ~?®>m htzmmt&m (vi-h) <ottt>*) i-itmt&m (o 

#t&« 9. 1X10" 3 cmVVs 

*y*7& 7. 3 X 1 0 3 

[#i«J 7 ] 

[0 0 9 5] 

Hi7 1 LT nlicli K-^H/r/'J = htt&JI 7 2 fc LT^V 

5 h\ V-*M7 3i5itFKUr/iS7 4 t Lti, ttt^i#S7 5 hLT^ft 
013 T?«|lfc«^fl:«| (V I - 1 4) £fflv>* 0 JJJLTlc«j6^IH**i-o 
[0 0 9 6] 

5"j3>SS±i:#y7 5 y ^BftSrX tr>3- hifcT?ifc#Lrt:&2 0 0 T^MEL**; 
-Y 5 KK*^Lfc 0 t<D±l l zmmit^m (VI-1 4) ©^nn*WM (0. 0 1 
g/ml) *^tT>3- hfttcj: iJife^Lfe^ 1 2 OttM 2 ttmftft 
6 5«U. -g-O^M4:*-caEt)9tr^^«ta«rifeUfeo ^0_hK& (5 0nm) «r 

^letL^o ^-Ml, Kl/^ti, y-^ltO#ttC0. lmm^^^ 
[0 0 9 7] 

#tb^ 5. 2X10' 1 c m 2 / V s 

*y*yik l . 2 x l o 7 
\* i o%*ilt?*c/co 

[HJfcfli 8 ] 
[0 0 9 8] 

ffiSE# 2005-3017624 
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^j3-cssist^fij^b^ (vi -i4) ^ffl^Tto mT^$^it¥ini^^i-o 

[0 0 9 9] 

5 vmZMJ&Ltzo ^Vlitzmmik&yo (VI-14) o^nnjfc/i/Afcifc (0. 0 1 
g/ml) fr^tT^a- hftiCJ: tJifetfLfcflL 12 0t:t«12i|F«Ui#M 
6 5 4IISU, -€-03RlB4:*-C»») 9 If >^*fc«4rifeLfco *©-h£& (5 0nm) * 

*Be«Lfco MM, KVOIi, V-^lIW#lgi:0. lmm^iWI 
[0 10 0] 

1 . 1 X 1 0" 1 cm 2 /V s 
■*>*7ifc 2. 0 X 1 0 6 

\t 1 0 %*«T?<bcfc, 
[0 10 1] 

IXt, 4 t JtfieM 1 X 5 t ttMM 2 , ggftiffl 6 t itmi 3frbWhfr% 

[0 10 2] 

[mi ] x&mt&tow?* ? * $>*o 
[H3] ^*wo«tt*«**o«*#«s:ia"e**o 

[06] -effl v > tz *#«F*a^r« > 9 > s> * * <o mmm&, m -c * * 0 

IflPtoRifi] 
[0 10 3] 

21, 3i, 41 r^^j^mm. 

3 2, 4 2 /<-7^tD7mfl« 

4 3, 4 4 T )\<*)\'m&*:t}1rZ>**7 x- >M. 

4 5, 4 6 '*-y)V*UTfr*)\'m$&*m-t2>?-*7x.>m 

5 1 

5 2,61,71 MI 

53,62,72 r- vmmm 

5 4, 6 3 , 7 3 Kl/'f 

5 5, 6 4, 7 4 V-Xfi 

5 6, 6 5, 7 5 ^^gtt® 

5 7 &mm 
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mm 

imi] 




[113] 

/1— Z>)\,-tUT)l>*r)V 
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< t & Tffi#ii5$; ( i ) , (ii) ir ^> t# 

jSA (I) (I I) «fcS*i«Hfr**iW2«&±^Lfi*it5*; (I) 



7;v^;vit**^ 0 iT^^rWClo^lwCH: (±0, CO. NHCiltt*) 
otv>t^^ 0 {SU < fc<>— *ti*3R-C«S:^ 0 R 3 £0*R4 tizltSfS ttteBM 

^iifOloJJliOCFa liCH2, 0, CO, S, NHi:fl^otv»t^V> 0 

[«RG9] 0 3 
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(II) 
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